Historians have frequently referred to the British Association for the Advancement of Science as an institution which had the professionalization of British science as its chief aim. This article seeks to complicate this picture by asking what, if any, concept of 'professionalisation' would have been understood by nineteenth-century actors. In particular, it seeks to move away from traditional functionalist understandings of professionalisation, as the possession of specialist knowledge and expertise, and consider instead broader definitions, which incorporate the power relationships and identities constructed through discourses of professionalisation. It argues that it was just as important for professional scientists in nineteenth-century Britain to possess a particular type of character (independent, rational, self-controlled) closely identified with popular ideals of elite masculinity and developed through a thorough scientific education. It also reinterprets the growing popularity of scientific internationalism, with its emphasis on the independence of the scientist (from state control) as a crucial part of this masculinising discourse of professionalisation.
'symptomatic of the professionalisation of science during the nineteenth century.' 1 I would argue, however, that these two ideas need not be opposed to each other. There is no doubt that a certain concept of professionalisation was central to the raison d'être of the BAAS from its beginning; but to appreciate its meaning for those involved, we need to arrive at more subtle and flexible definitions. In the 1970s, when professionalisation first became a key concept in understanding the history of science in Britain, it was chiefly defined in terms derived from functionalist sociology as the possession of certain specialist knowledge and expertise. However, as Mike Saks and other critics of this view have suggested, 'the way a profession is defined is more than just a primary function of its knowledge base.' Professionalisation must be recognised as a 'sociopolitical process involving power and interests.' 6 If we adopt this approach derived chiefly from Foucauldian discourse analysis, then we should be primarily interested in the social, cultural and political context in which the knowledge and expertise (which define a profession) are deployed in the construction of identities and power relations. Jack Morrell recognised this when he focused not so much on the knowledge and expertise of the key players in the early years of the BAAS as on what he termed their eagerness to use their social networks in order 'to promote particular ideologies and practices of science.' 7 For the purposes of this article, this broader understanding of 'professionalisation' will be employed. The first section will concentrate on the specialist knowledge and expertise expected from would-be scientists which traditional sociological interpretations of professionalisation have emphasised. The second section, however, will move beyond functionalist definitions, to consider the broader ways in which this knowledge and expertise was constructed and deployed within the social, cultural and political context of the British Association in the nineteenth century. Above all, it will suggest that a strong case was made by leading proponents of science and science education that a study of science at school uniquely facilitated a type of character and intellectual approach which, though labelled 'scientific', closely mirrored contemporary ideals of masculinity. 8 By contrast, traditional literary subjects such as classics and literature were criticised as unmanly and effete. Thus we see that in publicly advancing the cause of science and scientists, it was not simply the specialist skills and knowledge which leading members of the BAAS emphasised, but also their (they claimed, unique) potential to foster a capable, rational and practical masculinity in boys trained in scientific study from an early age. The final section re-examines from the perspective of professionalisation an important feature of nineteenth and early twentiethcentury scientific life -internationalism. It argues that what has sometimes been criticised as evidence of scientists disloyalty or cowardice is better understood as a marker of deep-seated collective identity, based on an idea of science as a distinct profession, an exclusive 'body of self-governing equals ', 9 ideally free from external interference, particularly from the state.
Science as a distinct body of knowledge and expertise
From its earliest beginnings, the British Association sought to define itself as fundamentally different from other learned societies (in particular the Royal Society) by deliberately calling itself the Association for the Advancement of Science.
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They also took for their model a foreign association begun eight years earlier in Germany -the Verband deutscher Naturforscher und Ärtzte -very clearly based on a membership of natural scientists and physicians.
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At a couple of the early annual meetings (which moved each year to a different town within Britain), the presidents of the BAAS stressed their wish to mark their The wish to distance themselves from the still dominant world of classical scholarship is clear from the presidential address in 1840. The position adopted by the then president, William Vernon Harcourt, was as follows: 'We are in no great risk of deviating into literary, or metaphysical, or theological discussions', he assured his audience. 'Sound metaphysics and literary culture will of course show themselves in the addresses of those who possess such accomplishments, but are no direct objects of our attention.'
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It should be remembered that those campaigning on behalf of science in this early period were at something of a disadvantage. Not only was the academic world still dominated by classical and theological scholarship; science itself was widely perceived as being in decline. The very foundation of the BAAS in 1831 was in part a response to the precarious position in which leading men of science felt themselves to be in in the early nineteenth century. Writing to Charles Babbage on 12 February 1830, one of the founding members of the BAAS, the Scottish physicist, David Brewster, expressed his satisfaction with Babbage's decision to write and publish a major piece on the 'decline of science in England', which he described as 'the most heart-breaking subject that I know.' 14 'It seems to me', he wrote in a further letter of 16 June 1830, 'that this is the moment to do something effectual, and that an association should be organised for the reviving of science in England.' 15 The public position of science was not only vulnerable on the eve of the BAAS's foundation but continued to be so throughout the first decades of its existence.
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In terms of developing a specialist knowledge base unique to practicing scientists, it was not simply 'literary pursuits' and classical scholarship which the founding members of the BAAS worked hard to distinguish themselves against. In the Britain of the 1830s and 1840s, science was still struggling to wrestle control over the natural world from the entrenched interests of religion and theology. While many individual scientists remained driven by a strong religious faith, increasingly, the BAAS, many of whose earliest members were clergymen, sought to counter and ultimately prevent untrained theologians from The scientific 'profession' and masculine character It was not, though, simply the possession of a particular set of specialised knowledge and skills which was seen to define and distinguish the professional scientist in this period. He must also be seen to display a particular character; after all, to adopt the title 'professional' is not simply to claim a particular social status, but to claim a particular type of character as well, one which, historically, has shared much in common with the ideal masculine (and scientific) character -clear-headed, independent, rational. Not only was a specialist scientific knowledge a necessary component of scientific professionalism; it was also supposed to encourage (if not ensure) the development of a professional scientific character, which many advocates of science education maintained could only be imbued through a thorough training in scientific method during children's time at school. From these early discussions, it is clear that it was not just the (specialised) type of knowledge which was at stake, but also, as Saks and other scholars have recently highlighted, the method of teaching or inculcating that knowledge in terms of the effect it was felt to have upon character. Insofar as the elementary level was concerned, increased scientific instruction was generally only looked to for boys, indicating right from the start that, for many promoters of science education, there was a clear connection between scientific knowledge and masculine character. Girls, by contrast, were to focus on subjects embraced under the heading, 'domestic economy.' Instead, it was their perceived ability to promote an independent, rational, and decisive character which many felt to be the ideal character of the scientist and the man. This marriage of scientific and masculine ideals was no coincidence and was one of the most important rhetorical and ideological devices of the pro-science lobby across the nineteenth century. To realise the goal of mass manufacturing this ideal character via the school system, however, it wasn't enough to simply ensure science was being taught in British schools; it had to be taught in a scientific way.
Many champions of science expressed great dissatisfaction with the existing education system at all levels, elementary, secondary and university, dominated as it was, by a traditional model of literary education based on the Greek and Roman classics. So that even when science was being taught, it wasn't being taught in a scientific way. According to John Phillips, Professor of Geology at Oxford, interviewed by the 1872 Commission, children of the scientific and industrial class who went to read natural sciences at Oxford could 'hardly be regarded in the light of fellow-students' by their classically-trained peers. Greenwood, a Professor at Owen's College, Manchester, remarked similarly that 'the tendency to call into too exclusive operation one set of mental faculties, the aesthetical side of the mind, for instance; and again the tendency to lean upon authority and tradition, rather than to bring into play the correctives supplied by inductive processes are very strong.' 27 The dominance of the literary model of science teaching was apparently also visible in schools, above all, in the negative and 'unmanning' effect it had on male pupils. According chance of learning, they absorb knowledge with great rapidity.' 30 Others were worried that the dominance of the literary or aristocratic model of learning science as one learned the classics meant that the whole manliness of the nation was put at risk. Particularly criticised was the tendency of England to train scientists at the same schools and universities as everybody else rather than in specialised institutes in centres of industry. Here, as might be expected, it was the example of German science which was repeatedly drawn on as a model to be emulated. As I.L. Bell, an industrialist involved in lead, iron and coal manufacturing in Northern England, commented:
There is a class of men I find on the continent almost entirely wanting in England, namely, men of science who have devoted a great portion of their time to questions of applied science...there are scientific men abroad...who not only possess great scientific acquirements, but they devote their scientific knowledge to the careful 28 Ibid., 552. observation of the operation of the blast furnace, of the manufacture of steel, or of the rolling mill.
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In his evidence, Dr Zeuner of Zurich, himself citing Helmholtz, repeated the view that a literary approach to science teaching unmanned students and robbed them of their independence -that chief characteristic of a scientist and a man:
Philological culture has an ill effect on those who are to devote themselves to science, the philologist is too much dependent on authority of books, he cannot observe for himself, or rely upon his own conclusions, and having only been accustomed to consider the laws of grammar, all of which have their exceptions, he cannot understand the invariable character of physical laws. If every medical man...could use all the forces in nature for the cure or relief of his patient, and if he could, from his knowledge of chemistry and physics; and their application to disease and medicine, become the best authority...on every question connected with the health and welfare of his neighbours...surely the position and power and agreement of medical men would be very different from that which they now obtain by learning some Latin and less Greek. 34 Many felt that science instruction and training should be moved entirely out of the sphere of education given that the whole environment of the school and university connoted immaturity and dependence, the very opposite of the qualities a successful man and scientist needed to exhibit. 'There are a great number of men', remarked Warren de la Rue, a member of the Royal Society and a chemist and astronomer, 'who would be fully qualified to undertake original research, who might not like to appear to be students at an educational establishment.' The great evil in the present system of ordinary school education is the ignoring of that exercise of the mind which science alone gives -the observation of the phenomena of nature, and the application of the mind to reasoning upon those phenomena. There is no branch of school education, putting aside science, which in any way cultivates those faculties. Classics, Maths, and English are all concerned with abstract ideas. 37 As Rev. J. Challis, Plumian Professor of Astronomy and Experimental Philosophy at Cambridge, told the Commission, a scientific training was the best means, in his opinion, of guiding a boy's mind to intellectual manhood, 'to learn to classify...to sharpen and to mature 34 Not only did its advocates claim that science offered a more effective mental training and maturing of the intellectual faculties of boys; they also claimed that science was far more open and accessible to the masses than the elitist literary training of the public schools. In this sense, the intellectual manhood a training in science promised was truly democratic. As William Richardson, a machine manufacturer from Oldham, told the Commission in 1872: 'We ought...to get the best man from wherever he comes, even though he is out of the poorest class, if he will make the biggest man we have got, we ought to encourage him, and make him into the biggest man.' However, it would be wrong to say that science was intended by its supporters only as a training for the mind. The quality of 'manly independence' has already been mentioned. A trait closely connected with this which was often mentioned at BAAS Annual Meetings and before the Royal Commission as the peculiar fruit of a scientific training was a high degree of self-control and openness of mind. As M.E. Grant Duff, President of the Economics and Statistics Section at the BA in 1867, put it, 'a determination to receive every fact with equal favour, a determination to restrain not only all the ordinary disturbing prejudices, but even that love of hasty generalisation which is characteristic of fine intellects, a spirit resigned to collect, one by one, the stories of the temple which a successor may build up, -these are the 38 Ibid., 277. 39 Ibid., 110. 40 Ibid., 409. marks of a true student of…science.' 41 Humility and selflessness thus were also traits which many thought science particularly to induce in those who studied it. This is why it was seen by many as providing an excellent training for those wishing to go into the world of politics and public life. On the one hand, such men were to be selfless, dedicating their lives to the service of their country; yet on the other, they were to be daring and manly in the work of the real world. For many within the pro-science lobby, a training in science was a way of avoiding effeminacy of mind. According to Henry Hennessy, whose work we have already cited, in studying science, boys 'enter[ed] upon a struggle wherein great difficulties are to be conquered, but for which they have never been provided with suitable weapons, nor properly exercised in the management of such arms as they may happen to possess.' The scientific value of the meetings of the British Association is well illustrated by the fact that it was through conversation with Plücker at the Newcastle meeting that Lockyer was first led to the investigation of the effects of the varied pressure on the quality of light emitted by glowing gas, which he and Frankland have prosecuted with such admirable success.
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The same piece went on to highlight the elaborate international collaborative work taking place in an attempt to apply spectrum analysis to the broader fields of astronomy and chemistry. Not simply 'the chemist and the astronomer have joined their forces', it declared, but 'a devoted corps of volunteers from all nations, whose motto might well be ubique, have 57 Ibid., 811. Realising that professionalisation itself, at least, in the case of British science, was in part the product of the transnational transfer of knowledge and ideas, teaches us to conceive of professionalisation as more than the simple possession of specialised knowledge and expertise. While British science in the nineteenth century was very keen to make the point that scientists had distinct fields of knowledge which were distinct from traditional literary and theological scholarship, to understand the professionalisation of science in this period, we must also look at the way in which this knowledge and expertise was constructed, how it travelled and how it was deployed in the interests of particular individuals and groups, and to strengthen or undermine particular sets of power relationships. After identifying the ways in which early champions of science within the BAAS sought to distinguish scientific knowledge from existing forms of scholarship, this article went on to examine the strong claims made for science as a unique training for moral and intellectual manhood, as an inculcator of a desirable, rational, and independent masculinity, all designed to bolster the place of science within education and politics, more broadly. Finally, it sought to reconsider a traditional characteristic of nineteenth century science in Britain, namely, its internationalism, 
